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^-y : 



1/ 



[0 0 0 1 1 

#fl9it±, Jt&mmm^m U tCWDM (Wavelength Division Multiplex) <7)JtiE 

#<7)fsig ft n ytmmmm uwt*, 

10 0 0 2 ] 

t L"C, WDM^<*A$tL^T^^o WDMIi, ?£fS<7)m& £7fc£#S LT. 1* 

fcigflnKtto-C, fftffl^£«fi»fci|MfflLT*5»K DWDM (Dense WDM) nftfft 
& J%mB£<7)fe&&n. £ ft n W D M & |g% £ ilT 0 
[0 0 0 31 

DWDMii, 1 8 0&i5v^oj&SS:#S-C§, 1 OGbpsiLt, 1 

. 8 T b p s £^7m&M*i-&m<DjbfcmZm&1-2>o fcrtf L, DWDMIi, 

h v - ? tzmmztiz z ttf&^o 

[0 0 0 4] 

— i£¥K&oT, CWDM (Coarse WDM) t P^tffL* &&EL<OWL&&'&*ft -5 WD 

M^as ?ntv^ 0 cwdmu, ^m-t&ik&mt. sto-c*j»k 

[0 0 0 5] 
[0 0 0 6] 

HI 3 (±DWDMOMSea^^i-|2IT-^) I) , [HI 4 (iCWDMOtSEi^tit- 
^ttfiU^JK **ll(±ifeS (nm) -C*»K -5-*i-r*ii££BEfitf>BW&£^ LT 
o El 1 3 C^tDWDMtli, fttftUBPS^O . 4-0. 8 n mgJST% 1. 5-1. 6 M 
mW"C»[+-W»[+iftO«[ft#«3&*ff#?n* (*ftgoM^f«l4*v>) o Hi 4 

C^tCWDMt?IJ; r^ftF^PH^ 2 0 nmflJtt£< , 1. 3-1. 6 // m^X^^M. 

[0 0 0 7] 

— WDMO^Oftii Lt, WDM*^7i:J:otM§ti/:2oo$S#t^ 

FBtC, iOTDM*7'7^t>ffi^$ft4tfi^i*«-tfit6W»*$ftTv>5 (00 
xJ£> #MD o 

[#it£i£ 1 ] 1 0 - 1 4 8 7 9 1 -^<2r^ (&f£1M§- C0006) - [002 

6] , mim) 

[0 0 0 8] 

±IEO X n ^CWDMTii, DWDM £ Jt^Ti^ffiJt&&ftf££^7£:ft£^t[0]i&& 
[0 0 0 9] 

(Single Mode Fiber) <£>&gffi3:#14 (WD L : Wave Dependent Loss) £ 
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2 0 0 3 - 2 7 0 1 7 1 ^- v : 2/ 

LT jo <0 > Hftttfifc* (dB/km) , ttttfi&ft (nm) 
[0 0 10] 

ffl^Kl(i> 1 5 5 0 nmOftl^ 1 kmfsIH/^^W, 0. 2 5 d B X 
& SMFWWD L ^^LTj3 0 „ ittK 2 l±, 1 5 5 0 n mOjjlfi* 1 k mfSii $ £ 
£0>!S3cJ&*. 0. 3dBt'*4SMFOWDL*|LTV>4 0 
[0011] 

K7)ii:^LT, DWDM^f fflf ^MfScB 1 Cov^Tll, t , i»KK K2* 
a^Oftt^#v^^^>t/h$v^c^<7)li^M^ti> 0. 0 0 5 dBgSt*ft: 

[0012] 

Ell 6 {±DWDM^£^*;i^Slii^^£^1-|a^&&o Iitii^^;v> ««ti-^ 

v^)v<D\£h^>^i)mtA,ift£^tztb, x (± f - * * ^ w t & u ^ £ 

[0 0 13] 

ifc, DWDM^cf^fflTtT t LT, x;Hf-)A (E r 3 + ) ^P"7 r >f /< (ED 
F : Erbium-Doped Fiber) ^ifipgffi^ t L tz%7 > 7 (EDFA) tf$>& 0 ZtllZmfe 
jfeSrEDFtcJSStLTjtlS-^SrJifi 1 *^ ^<7> £ CiRfftflJUJ: o T, Ttif^U 
^£iiipS$-^&&<7>-e&&^\ fOt ^WEDFA Of IJ#TO(i B O »t» « « 

[0014] 

— 0 1 5«CWDMi*«fflt4«[H«B2f:ov>tI4<:, ffilKh K2±C 
. »*w*fc*£v»fc£*fc/hSv>fc£*©«3c3£5Hi\ 0. 0 7 d Bg|tt*f 

[0 0 15] 
[0 0 16] 

WCWDMv^fATIi, & -v * ;u £ ^fgi" & S{g41<7>$fl l"** * * # 
[0 0 17] 

fi£*t£ffi (JfipBB^p 1 0 - 1 4 8 7 9 1 ^fft) iftfifflfiB£«fe< LTig 

sOV%m\z^^X fifa iXX (±v*&v> 0 
[0 0 18] 

*%Wltz\<D X -? %£AzmfrX%:Ztitz4i<DX'iht) , *7 r ^fSiatK£tt£g3jl^ 

fc^cWj&ffl^x- < ppm l r , ^cfsii p d p go raj± * n o ^ jtfs mmm * mm-r z z t * m m 
mmzmrk-t&tztxD^m 

[0 0 19] 
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^-v: 3/ 



[0 0 2 0] 
[0 0 2 1 ] 

[0 0 2 2] 

•C*«K JSJLI^-et±CWDMS:^lHL-CUiW-r*o 
[0 0 2 3] 

WDM*°-hPt±> TfefS^KF i:lltt, SMi^lff F^^ 0 &g 
^S^HtSB 1 1U\ *«FO$gaMt (WD L) £*§H 

SfH-^-co fsisf^io -f- * ;u H otl^ ^ ;i/ H & #p«j L r - u ^ Ix^i" * „ 
[0 0 2 4] 

#3t£fir T^£#;i&o SMF<7)^;fSiil^F(i, 1 5<7)J:^WDL?:#o 

1 SMF<DWDL£*«i-£<Mfc*&#14£#fc-£-C, &g#M-!H£2£&«>« 

[0 0 2 5] 

*£ilfcft#*$Mi« 1 l«SWi:ov^P^t4 0 HI 2 fii&ft#£5ME«B 1 1 
&7F-flII"C*&o fo&i&'MLftWM 1 1 ti, OSC (Optical Supervisory Channel 
) fa-55-0^d£ • ^A£4t9 tztb<Djt^-7 UMla-1, lla-2t, ifS^^* 
;K7)^S • ftMZft 9 tz>b<F>it¥-7 lb-1-1 lb-n i <b If Jj£ £ ft & 0 & 

fWiit^li (J^p^T*f±. l«tU, 1. 3//mfWOSCiSi^ffl^:^^t 

) o 

[0 0 2 6] 

4 )V? \ 1 b - 1 - 1 lb-nli, f-y- (daisy-chain) ff£ 

z\tibznmi-^£n<frttV2titzm*&m*nfc2ti'c^2>o 
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f&m 2 0 0 3 - 2 7 0 1 7 1 ^- v : 4/ 

[0 0 2 7] 

i:SlL^nft*;i/«±^t, CWDM©tfflftSf«J: •) ^S&Sffl (1 3 1 0 n 
[0 0 2 8] 

WDM**- h P ZfrLXXt) L/cM#lilfl±, **JH**7-f^^l 1 a-ltf 
fl£ti& 0 ^^lla-lli, n-/N'X7 >r )V9 ') yr&foi&L (O S Cm^r 

A { CWDMOffiffl$gf«J: 0 K&RIPJJ K fx^ £ T v > * K Ji / W / ■? * 7 4 t& 
S) . OSCff«:SWU ^fg-^^iliii-^o KWLfcOSCffli, ^7^*1 
l a - 2^3ill£ft > ifc2IU/i±«tli, ^^llb-l ^3H§ $*i& 0 3fc 

*7^Hlla-Z (i. O S Cfg-^fc&jBU :©0 S C jf-^ ( 1 3 1 0 nm) li, ft 

[0 0 2 9] 

»U, (n-l) f-^^;K^^ft^-R*J-r^o it^y 4 )V9 1 1 b-2(i, R» 

Lfc (n-l) f f *;K*>ifcfi£$M1"<& fc. Cl<7)|*ic7)R)T^^g<7) iff ^;K?5<^jgi§ L 

t, (n-2) f t^^oftfttsjttio imiw&^s^T^tiT. 

[0 0 3 0] 

fc/iU ?n^7 ^i^l lb-1-1 lb-nli, ^cfsiiS& F±SriS^ $ tiX § t # 
(m<Mtttl£;e£tiT^£) o zcntzfr^ it^v U^l lb-1-1 lb-n tti^fto 

FOWD L fcffi«^*^OtS5fc!£tt*«FoTv»$: <tUv^ (£« ffi^fl^ffifit-r 7 
[0 0 3 1 ] 

>Xfcfeg:&m.W)it^o^rm.W-rZ>o CWDMOfMI^CEiL^nf f 

CWDMWfffllS^i 0 $Sr£MJ ( 1 3 3 0 nmtt4) i:£l 

[0 0 3 2] 

Jt^7 4 to 9 1 lb-nli, 0r^$ft©f f *^##*«c h nOlg-f-fctgfirtffl^fc^ 
, .mS-ilii Lt*?7 ^JHl lb - (n-l) ^igfs-T&o t1£^7 i )V9 \ 
lb- (n-l) ii, ^fl^f^^^fWch (n-l) O^Sr^firtfflJ^^S 
m-r&t, I*iS:SaL, froit^y 4 )i>9 l l b - nri»<b3Ht$ft7t c h nOif?-S 
WLT, c h (n-l) , c h n<0$fi#If^m7^^ 1 lb- (n-2) 

if TG^? -f 1 1 b - 1 4fls9\\di-\ ^&t)ZtlZ>o 

[0 0 3 3] 

fc*3 % .1 7fr^>M 1V9 1 1 b- 1-1 1 b-nUfi, 5fcf53tS§F_h£{5iitL 

[0 0 3 4] 

^7^;i/^i ia-2H, i£m[*igB<7)E/03& (b^w) -e«$ntos 

Cff ( 1 3 3 0 nm) ££-©1" & Slf L T, 7t^7 ^Mla-l ^tf§-t£o }fc 
^7 1 1 a-l(i, ^7 ^;H1 lb-1 ^"bii-ff ?^^^#-^^iti§ L, OS 

( 1 3 3 0 nm) £S#i-&-<tT% O S C«-^**#fi$ tLT&fi^M 

-Sp-^J&U WDM*- h P*4hLTjtemi£8&F±'MEi£$*iSo 
[0 0 3 5] 
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# m 2 0 0 3 - 2 7 0 1 7 1 ^- v : 5/ 

lafi^-^ffiOjfc^-r l l b - 1 - 1 lb- n(OftUm$L*7F-ti><r>X~$>& 0 it^ 
7 4 fl/9 \ 1 b - 1 (±, A"7^«l - 1 ^|R2 - 1 t ITS i 0 2 i 0 2 4^ 

zm^tzwnw&mwktf^-T- 1 yyztitim&iw^ (o s cm^m<r>it^y i ^9 1 

1 a - 1 , 1 1 a - 2 <>|5]ttl&f||j&£i#o 0 m 0 it^7 <OV9\\b-2~~ 
1 1 b - n 4>TO*ffiHSt?**o 
[0 0 3 6 1 

^jg|2 - 1 ~ 2 - n t± , %^7 4 )V9 1 1 b- 1 - 1 1 b - n75 ? 5til^ £li#fi-f-< 
[0 0 3 71 

iitf, c h 1 - c h nOf-**/lo^fi£ftfcifcft#ftffi^##i^BI2 - 1 CA#t 
c h 1 <DfrJt^m2 - 1 S^^^l - 1 £iti§U c h 2 - c h niiKMLX 
3t*R2-2UAt*-*-*o ch2(i, 7fe«2 - 2 SrJRftU ch3-chnli^I2 

-2so f ^^«i-2SrSjstSo j^p#> iTOfc&sw c t Ktkz* m 
»tt?, %^7 ^ )U9<nmm±£:< mz-cx^o 

[0 0 3 8 1 

4 )V9 I 1 b - 1 - 1 lb-nli, Y/*Z. 7 4 9 V 

mm^&mmm, smnmxx<, m^xhx*kf&x£& 0 

[0 0 3 91 

S Clg-^ffiOA dd/Dro p «flg £ & h £#)®.fr&A,XW < - £ X (ft^ h -CKit 
[0 0 4 01 

^»:*^KFOWD L Zffim-f&tztbv)^ %^7 4 )\<9 1 1 b - 1 - 1 1 b- n Ofl 
*#tti:o^TlltSo 1214 liTfcfc^ti&FcOWD L fcffiRi-*«^*M4£*r*-|I|-C&* 
o (dB) , (nm) X**>& 0 CWDM^IEfflftgSJSS- 14 7 0 

nm-16 10nmtU 20n m^H 8 * ^VSES Ltz t # Offi£*iftfI#1££^ Lt 

9 1 lb-1-1 lb-8 o 
[0 0 4 1 1 

@1 5tv7LfcSMFO^SOWDLWl«ci:itU C^tf £#t£<7>?*7 7 G l±. WD 

, /77G(:*?Wi^ &JS3c#t££-f- + *^&JC, ft^fe? ^^l lb-1-1 lb 
- 8 izttLX'frti^tiWLfc-f&o 
[0 0 4 2J 

D LO/J^v^ft *;wifi«3?#1£&:*:# < K56L<:**7 >r ^ 9 X n U LT> & 
S#fii7t:t±53lt£fr 0 dfcTN 1 4 7 0 nm- 16 10 n mlSCSi £ =M£ 8 f- -V * 

[0 0 4 31 

fcrtfU ^7 * n/* l lb-l-l lb-8 i:WLtM{:tI^Jd(:t 

•<^/itfCti 1 1 b - 1 c h 1 tIg^? lb-2^ch2 

• • • > t!g^7^* 1 1 b-875 ? c h 8*tSi: v»-7 X n temfcoitj}) ^ 
jvfUwovmZXj— Ufi-et &v>, &-tf&£>, 7fc^7 lb-l-l lb-8« 

[0 0 4 4 1 

Ltztf-oX, *flWC ti. *eifSFOTDLO-^(8l (HI 1 5 Olftll^ h <D 
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&m 2003-270171 ^-v: 6/ 

nmm mi 5 <Dmmmw\^h<D^.mT^<o <t>h#) ^s^ieswss^ti^fg;^ 

[0 0 4 51 

$Iffll^ibl 4 7 0 nm, 1 4 9 0 nm, 1510nm, 1 5 3 0 nm©#f t?W^jlc 
f7^^1 lb-1-1 lb-4 tZWltC 7 * )V 9 'J > ^IS^i" ho ^LT, }fc^ 7 -f )V 
9 1 lb-5-1 1 b-8CJtLttt, TfefeiiS&FOWD L <D7jE/lT/$ ? *9 Oii^ISI 
6 1 0 nm, 1 5 9 0 nm, 1570nm, 1 5 5 0 n m<D&?- * )V ^rJJgfrC 7 
4 )V9 D -T&o 
[0 0 4 61 

1"^*3-t>> 1 4 7 0 nnu 1 4 9 0 n rru 1 5 1 Onm, 1 5 3 0 n m<7> c h 1 - c h 

J: o 3fc^7 -r^^i l b - 1 ~ 1 lb-4 Hf^-t&o 7^7 ^ ;u 

*llb-l~llb-4 Otl^l^;^ L c h i - L c h 4 £1" L c h i < L c 

h 2 <Lc h 3 <Lc h 4 "C eb -2) o 

[0 0 4 71 

itz, ^<7)i##, ^7 lb-1-1 lb-4 -eR#t£*L&jg^ -eti^no 

7 -Y ^^^JtoTV^JfAii^^ltTtlCtjp^oTv^ < c h l-c h 4 o if- -v ^ ;wi 
> ^S^ ? 7C§ < ^^>tJ^7C<7)WDLti/h$ < ^oTV^< <7)-C\ ^ff $ KZ>n AtM^cOf^ 
k^&v^^T, 3^7 lb-1-1 lb-4 tX'lt c h 1 - c h 4 <0^-^^;u 

[0 0 4 81 

— 7t\ 1 5 5 0 nm> 1 5 7 0 n iru 1 5 9 0 n m, 1 6 1 0 n m<9 c h 5 - c h 8 <D 
^**;Wi, %L&H s iz£ < > WD L < Z(Dfztf>, ch5~ch8<7> 

^-^^^^•^7 1 1 b - 5 - 1 lb-8 ClCt^LTL^ n 

[0 0 4 91 

L/^oT, 7t^7^ A>9 1 lb-5-1 lb-8 H*tLT&, 7t^7 lb- 
1-1 1 b - 4 <D^;^@e®£ lellt^, jtf7^H^SMMlt^gi:^ &g?& f 

*f7UM lb-5-1 lb-8WftC16 10nm, 1 5 9 0 n rm 1570 
nm, 1 5 5 0 nmOc h 8frh c h 5 i "CO&if- * ;u £ M^IS^I - & 0 
[0 0 5 01 

&i3. c h 5 - c h 8<7>£WD L ^ J: d &fI3c#14£, 7fc^7 1 

1 b - 5 - 1 lb-8 tCfg^-r^^ ^J^l lb-5-1 lb - 8 

& L c h 5 — Lc h 8 t.~ftl l£ > Lc h 8 <Lc h 7<Lc h 6<Lc h 5 t & & o 

[0 0 5 1 1 

kUiIfcf^LTt; J: -9 H % *f&B^-C-(±, jfc^7 -r 1 1 b - 1 - 1 lb-n t-itLT, ^ 

&fo<DW\m$:<D , §zm*Wz-z> <£ -5 &i^* ^gemmae t cmcj:^ ®.&&&m 
^(n&mko * ^ * * mw^u^^i* «t < ffift -r & c t t5 ? ^t eg u 4 ^> o 

[0 0 5 21 

, ^7 ^;u^i lb-1-1 lb -8<o#- hm^r. fv^frtt. t£fcin& ( 

[0 0 5 31 

tBIE#2 003-3104503 



mm 2003-270171 ^- v : 7/ 

[0 0 5 4 ] 

o 

[0 0 5 5] 

^1M3 0 «\ WDM**- h P 1 > F7 >**>^3 1-1-3 1 - 4 MUX/ 
DMUX3 2 (il<0tft#iMH5) S§^I4 0(±, WDM*- h P 

2, h7>^#>/4 1 — 1 — 4 1 — 4 £: > MUX/DMUX4 2 (i20jSg^I 
ffi) !i^i)fi$iiSo MUX/DMUX 3 2 , 4 2 t± % ^S^^S^M^iStSP 1 1 <T>m 

[0 0 5 6] 

, h 7 V3 1 - 1 - 3 1 - 4 f±, h 0 tf a. ? VMfrbfcj&Ztlfz c h 1 - c h 4 

<D&&&nitm^zwDM<niBLi3&if*&mtit&x j ) lt, mux/dmu 

X 3 2^mm-tZ>o MUX/DMUX32li, c h 1 - c h 4 (D^tm^i^S. Lt, WD 
M*- h P 1 ^r-frL, jfcisiSfcF 4 0^S£«-f*o 

[0 0 5 7] 

S§gf4 0li, jfcfc^ttFfcffiftT^fcafcS^M-i!-*, WDM-f-FP2HLt 
MUX/DMU X 4 2li, c h 1 - c h 4 oMfit^IL, ISS<7) h v 
1-1-4 l-4^IItSo h 7 >***> tT 4 1 - 1 - 4 1 - 4 fi. chl-c 
h 4 0&&£0*firJsK|@£ V 0 If a. 9 >)mX*<Oifi®.mt%:Z> X n %mt$i$i&ZMLX h U tf 

i^'j^*t4, ^*5, siti4 o— ^nt3 o^^m^Mm-^^m^m^W}^ 

[0 0 5 8] 

<t ■) tfll^W^fESIv^-r A 2 U*t LT, ft{sil£g&F<9WD L 
4cffiff/^->1?U£[l 1 0 -IH 1 2 ic^i-o HI 0 -H 1 2 »±«£M«^ ? 7°^r^i"El"C 
$>ho Ull 0(±, *ftMFOWD L tffiR1-&fI£t#t£<r> 1 /2 O l/^^$:MUX/D 
MUX 3 2. 4 2 fti^i:jf/^f:i^4„ 
[0 0 5 9] 

^OJ: -9 &I£;e£-r& C tf, #lx.fi\ MUX/DMUX32 ft£ c h 1 - 

J3»K MUX/DMUX4 2^^o¥55^»£#14rt ? «f££ft&- tli&& 0 

ItlCil), MUX/DMUX3 2> 4 2 <7> h - * ;K£>tS£#1£T% SMFWWDL^l 
£:ffim*ftl ?.tX\ &RJa±©«ISfc«£*l« (over compensation) S^t d - <t & < 

[0 0 6 0] 

[11 l^*i#-C(i. MUX/DMUX 3 2 (i, 7fcfSi£i& F <D*pfflM& i X'iZ± C 
4WDL*Httsa^tt*#^ (tH**flift*U^/Hi7 7-y h) . MUX/ 
DMUX4 2(4, 7tf£^F^^K**WI^T^i:>i>WDL^ffifti-^a^#14^^^-^ 

[0 0 6 1 ] 

COi d %ikfcZ1rZZ tX% M x. If, MUX/DMUX 3 2 rt> <b iiHi £ ft c h 1 - 
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T777 H:^tv>5o Z<D'&, itfcm&F<D*m£Mmxiini/WD L**£i:*5^ 
MUX/DMUX4 2Ciot, *Hifc.£JaPS T? l £ t * WD L £M-f -6 0 :tiCJ:»), 
MUX/DMUX 3 2 , 4 2 -CJS3c*ttff LT. over compensation -f Z> Z t ta < , fir^ 

10 0 6 2 ] 

ZhbZ^ m 1 2<0*§£-(±, MUX/DMUX3 2, 4 2 OMU XSBK, 7rjfcaiti& F <DW 
DLfcffl^t^I^lt^^t, MUX/DMUX3 2. 4 2 <7>DMU X»K"f-"V 

1?Ux.(£\ MUX/DMUX3 2^<bii€ ?n/;c h 1 ~c h 4 tf>&g#M-^ti 
. 7fcfz;3§S&F£fzc£ LfcftKtt, «£#14a**fi«$*iTJ3»K MUX/DMUX 
4 2 T-TO£«3:#1££iIi§1-£o -ft^-t^K MUX/DMUX 3 2, 4 2 T«£*&0t 
LT, over compensation^-^ w t ^ < , f- -V ?b)Vf%<D V>s<)V$:#}— l^;WIi~S Z t 
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